Purification and biochemical characterization of a protease secreted by the Salinivibrio sp. strain AF-2004 and its behavior in organic solvents.
A metalloprotease secreted by the moderately halophilic bacterium Salinivibrio sp. strain AF-2004 when the culture reached the stationary growth phase. This enzyme was purified to homogeneity by acetone precipitation and subsequent Q-Sepharose anion exchange and Sephacryl S-200 gel filtration chromatography. The apparent molecular mass of the protease was 31 kDa by SDS-PAGE, whereas it was estimated as approximately 29 kDa by Sephacryl S-200 gel filtration. The purified protease had a specific activity of 116.8 mumol of tyrosine/min per mg protein on casein. The optimum temperature and salinity of the enzyme were at 55 degrees C and 0-0.5 M NaCl, although at salinities up to 4 M NaCl activity still remained. The protease was stable and had a broad pH profile (5.0-10.0) with an optimum of 8.5 for casein hydrolysis. The enzyme was strongly inhibited by phenylmethyl sulfonylfluoride (PMSF), Pefabloc SC, chymostatin and also EDTA, indicating that it belongs to the class of serine metalloproteases. The protease in solutions containing water-soluble organic solvents or alcohols was more stable than that in the absence of organic solvents. These characteristics make it an ideal choice for applications in industrial processes containing organic solvents and/or salts.